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(57)Abstract: 



PURPOSE: To efficiently carry out an-in-rsitu cleaning 
after-treatment which removes residues deposited 
inside a reaction chamber after a CVD treatment in a 
short time. 

CONSTITUTION: After-treatmenting gas material 
which contains the same component elements with a 
substrate thin film and generates volatile matter 
reacting with cleaning gas material is introduced into 
a reaction chamber 1 through a gas introducing 
means 4 at a flow rate that the deposition speed of a 
thin film is in a reaction rate-determining state. A 
plasma forming means 3 gives energy to after- 
treatment gas under such a condition that the 
deposition speed of the thin film is in a reaction rate- 
determining state to form plasma, cleaning gas 
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material left as deposited is turned into volatile ^ ; — : >- 

matter reacting with after- treatment gas, and the 
volatile matter is discharged out through an exhaust 

system 11. (Sl^niing*gas*mater5iaMs Removed without being trapped in the thin film. 
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ESSIES a* 1 0 0 P a -eBiADS5Sjft«^ 1 OW^ro 

[0 0 3 9] £-f x H3^e,^5ii»3, ^;yy>/ 

^III^MHi bixi^ - i: fiP*»4-f @ 
4«fti (3) b&$L (4) tS:tfc-<*:«*^e>. 10 
OPaMlSOPa ICJZtj&mQZ^tXh. ^k^M» 
TB*^tE«D fca-f5^ro^BBtt?&4fS{l:L4v\ ^ 
fc, @4<7>A|ft (4) jrttffi (2) ^Srtfc-cfciB*^ 

* bo 

[0 0 4 0] H 3 X^H 4 (C^i-H«^ '&&<D£ 

vmxzn^i-z* zthztt-rzh. ±EH4<oe* 

ir%^^ftrv^7t 0 Ud*L*^e>aHtcfi:ia4t^+a 
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[0 0 4 1] m 5 rt\ ±iE«»3£BllteffiofiaS* 

EM(Scanning Electron Micr 

0 s c o p e , MstT-i^t) -?WLmi,timM:<Dm 

fcitt. 1^2 {c^LfcJ; ?4 3# 

[0 0 4 2] =7yfta*^f+#««Lfc^ffi^y ^> 

NF 3 — NF + 2 F* 

^6*«*ixfc»3e<offc*flltS6u S i F 4 ^co 
^f^TJK«ffiOi«v^3g!»S:f^i9aii- <«T\ Ceo J; 
5 4««** f£ 0 W*f RJC£4*fc«fc3IS)£ £ -f 
5) o ttt, C^i^S i F 4 m<Dtf x\W&.7k 1 

1 CioTSM 1 a*e>HMti *tT,X»*S^5 

*f+#LTV^5»&fc*>5U NF^NFz. OJ:5^» 
[0 0 4 3] £JL±0#«^fe % #3?ifiWciott5»&3S 

^n5 7t^tc^4^^= 3 E=-n. ssRanw^tCi^s 

dSffi^4«^Tl>5E^4»sfe**ix5 0 £.f&£titi4t 
[0 0 4 4] ^OJl9 4l^lX^«fiYI:oVNT 



US i H 4 * , ftflY^tt^j^^S i Ha', Si 

^ j; o t i ^ 3 m<omj& 
mznmmmx^tzy rmt^miztt-r &&&&&&&& 

4**DS:tfce>UXVN5i:%X-e,ttS 0 L^U5E/C*» 
^7<Dlt#> s SiH* o»#»i'>4i\, ^LT&F^ 

»&^/C#»*tCit* % SiH* ^«^»*MClJiiD-t- 

fltco»ffi^Si<45fc, 

7y*^t:^iidS|»*Six % SiH* <n?=cis^syt£% 

±\^mm£thXS \ H* cOti^D^^lh-f 5<Z)T&5 0 
[0 0 4 5] ceo j; ^ ^ *l?2SMoa^S7'Dir^ 

S)CbT«^*£/«LT^5. *^5*«4*a»K:S 
[0 0 4 6] o 4»ffi3^nl?;*©BiJ<Z>M4* 

mi, t^a L-tatoa^ k * o xmm-tzmmv 
art- 5 awioitflKsgdSiEicffiSttiB ^ 4 5 ^-ex ^ 

-t~5 0 H6tt, XTX^^(Ofc^tc^^fc^^5^^ 
[0 0 4 7] 0 6 0 \Z_^ WMtfM^x. 

Ec ^±ti^^/u^-^ii^:$^:r i b*i^&iii5PL 
4<49, fflftbfc«ffii45. r^iSH ^OiS^ 

ids^ig^45. U^U :^)i:3 4^1<7?MH 
©s*/^- S: #i X t * ^ii x.4 v 9 -t J:- 
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[0 0 4 8] c<?5J:5 4*i«iSS<oi*i4^j3^T. 

±bbbicm&m&h*9jrt : z>mmi m^mms bw 

Lfci^flME* rfttetpSj tap ^ rsasuBfcj 
^:^J:oT$^tc:#< <^fc^«£KJ5fc:<fcor£jSr* 

[0 0 4 9] Sr. *jtaS«o^*yu-*— IP*>SS«iK« 

i&ftftmfemti<omx\zttLxmft\.ft\<^mb-tz b 
-ettssflRB* Sits t a**, o ra*&3iB*md5fi 

^*{STSii:rft5 :t^5:tS:t*t5. 
ftm^asffiT^at, ±15 rKJC»»j oWffirttSMJt 

fix tthfc«ft/hS v ^*/u#—\z*3\, ^xftfr^fc £ 

[0 0 5 0] &{Z S 2f*StJ:fcL«|Ur, B7feffli>ttt 

*-&P]«, «ft^>4^5*>tt**t*i«aSffttj»Jg 
B8ffiSr«'Lr±#i-5dS, fc^lFc J^±<£>«SrtetS 
SJLr*t«5S«tt«iaDL<C<4 5 0 Cixte, 

^dcR/tdSfiSftbrJiPfi^aur 5 

te, 0 7 $c^-f J: 3 «A^*/w=¥-S:it*S-frr*i 
fflig«<Offifttt£±«itCfcor^< L,a»4v\ C(Oi7 



^tti^itJn^^ipej-fiiajSa^fiaftiLr-S^* 

[oosi] Btraj^a y) , *HJfi«o8«iStt, r±ia 
£ >£ 5 *{*ra«fS« ^r^A-t 
5 J fccor*>5as, Ctttt, ftoj: 9*S****o 0 gp 

s*rt)itfl(affttif*ou4t\ — maiufcao, 

ftor«<*5fflffi)S:^Lfc. ffior 
[0 0 5 2] r^ N WiE^^-y i^7^O0*Jcoj: 

^^±iaSA^^/b=¥— s.^^^g<75^tco^r 

mxhZo fetemizm-r -tzmtiz 
r, sssiM^j; n^^iiTiMii^^^ii 

f9t*S < br*5< ft, ^'^ 

1 4 2 4, 4 3 4, 4 4 4 fd<fc o r?T 

SttftgJ; < ^Ai~S b 5 J: 5 ft»ff *tt<?5 

[0 0 5 3] 8c **jfi«ogij<^wa ( «rfc5«ADfS 
<ofle±«»^cov^rttWi-So i"ft*?*>x ^Hffi^Jr 

J; o r WJ»aJ 7 ^ ^^i^ Sr«cjhSl3:5J:p»J«S^ 

6tt, S i HO%3t"C*>54 1 4 nm<0*0383tSSaSr 
*W-C*5J:5«**ixrJ30. ro*=^-f»6d» 

[0 0 5 4] B»i5 7m co^ttif^o^-^^^ 
)W^S^ia*OfE«a5dSKtti=>tbr*3!9. ^fbt^^x — 

tirtZb. 84 Rt)«^7XT«rtf s 3 (:» 

^^ih^$ri^5J:3«^^^rv>5 0 Affrtt^tts 

ihS-ti:5or^So COJ: 7^^it^^^v>t, 
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[0055] ±ia**fiOT"eti. ^ y --:/x# x t bx 
£7 y<b**f o J; 5 4 7 {, ; y 

*#*«:ttJ8b*:»S\ ^7Xv^^5:^i< 

[0056] &umm#xbLx\L m^nmt^x^ 

bfc#. C*UcR&>;ft,1\ v>v^>\ hyv-7^, 

[0057] '&&m\c&\,^x r»flij tflptmst 
J: o x»$!^ bX8£3r £ ttxv ^ 

[0 0 5 8] WaU7 f 7XT^f8 3(Oia 

1 lc»ttbT*»R&»A"*-5 

CR (Electron CycrotronReso 
nance, M^-f 9 c h * 



UX«ffli-5^idSx#5„ 

[0 0 5 9] ^--^-^13:6 £ bXte, S i HCO 

w^t. s i <o*3tSr»ai-5*s^ -t<z>»^y— = 
t bxKW LTtr^ xt^iomi^ 

cp oafe^SrWlr^WH-^tc J: o x^e - 9 * 
[0 0 6 0] 

£UOft9ibfcii»K *BS<OBI*^ 1 IB* 
OT p 7XtC VD»1XW:!I*98 3E*o*o»^ y- 

vDjsiaxttW 9 <*>t y — =. v^ajaai^te 

X\ m&nm<D&K*£tb\z\Z\±£itZ>zb&XZ 5> 

1 y— ^v-^afttafrte^j; 

2^t<fl3X^ffM8, 9fl<|JlOO!Si*Sr» 

C VD3S«Xtt»**l 2^u<t-±i y- 
-^«toa*i*K£;ft^ ±IE»**1. 2, 

<tt4oa*xw:8 t 9, ioei<iinoa*t*i 

#X£. *iS4"a«i3S«FWJ*K«i"5C.tdSX*5i:v^ 
*Ui , ±E»*qi 5 « b < 6 xn«*35 1 2 « b < (i 

[11] «B^y7XTCVDgf^»j^^ 

i-5ffl®»tiBSigx^5o 

•10 2 ] 13 1 (^^XvC VDKBtdiS^X. S i HC0 
«3t»So«fbt* = ^-b*^^SteS*?fofc3l» 

[El 3] @ i coXtX-^c VD3S«lc:*3i^X. ^^jSKfl: 
Sr«fb*ii:Xffofclt*o*g**:^i-HX*>-5o 
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[08] ^XTCVD^^lt^^^yXTC 
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[SI 3] 



(I >SIH4/H*-24sccm/96sccrn 

C ( 2) I8sccm/72sccm 
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[*ttiBl W-tiL7*£9M 2 0 0 
[*«»jE 1 1 
[4f]E»*«K«] nam* 

[»jE»*3ai*] t#£)Ff8*cDt5[S 

HlBErt*] 

#ttB;tf;**A^Stt % *f^7X-7CVDMIi:J:o-c 

y-->^^"^$r^Ai-5^^^A^ 

^^^»»*|»^5feftOK«!fa^^S:WA-f5 
2f*WA3R4:«:**. 



£f£r^! - i: * < f&3H~ 5 C £ #^164 X^X-^ 

X^X^flM¥l£;^;tS^*/t^— 0*flrs*;u*- 
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m.(D^v x^ c v d z&m 0 

5 1 , 2 Xd: 3 ISStcO X 7 X-v CVDgI 0 

[«#* 5 ] JtMS«*Q.»B;!f ;* i: OSJC^ J: Sflffffi^ 

y — ©i»*i--<*{k^ao«^sr*=. 

l f 2, 3XH4fEt(^7'7X-7CVDgio 

# ©Bfc**-'* $ {ts^s co^> ^JZo r « ft -f -5 

* -e *> 5 r t £ #m t 5 »#gf 5 fsttco x 7 x^ c v 
[»#*7] nwa*=*— 4MM>b j; 9, sir 

5 !«»««:«■ <t S:««i:i-5BI#356 !5«cOXy 

£ It r ©fl***!**-*- 5 C 4: & *Tfg 4 ^ y - = v X# 
xklsXmA-tZkkh^ *OBR^««i3iffl^oSt 

— =>-X# **t£f.Sr.HI CMS: £ 4 < 1**1-3 £ £ fc 
S«MBt£>maii*j: f?t»*<?5:5J:5 K:«ftyiffl;tf*S: 



^ y^-^^^^^^co^t-^t^^^^^e 
[ft#^ i 3 ] tfris^ y --y^^TO^^^f 

or«*i-5KJC*«rt^±**oX7X^«3t3iSSr 

S»#J»l 2 y— =^^s*&s*isfe 0 

[»#« i 4 ] t«rfE^-^-^a^, mriE^ y v 

is^cD^cD^^ y— ^z/y&%±m3im 0 
wwmiE 2 ] 

[«jE#«35B4&] 0 0 15 
[0 0 15] 

X^X^t;:j;oTraSte;tf*£^£^ ^iC^^l^ 
SBM S fcX«««*r fftfci- 5 X^ X-r c v D & 

ItfcoT, l»E^^*A^«tt. IfWX^X^C VD 

^^^A^f^ N ft&^*mfcnm<ott7zmk&mi,it 

toJSffi^J^i: LrWA-f-5fcO"C*>9, ^o. 
«a3®ffl^*Sft!fSi^(»IC«Ai-5t<OT*)<9. 
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a £ % '&&mm ^(ao x mm~r z> mm <omm^ 
^^Sffi (c^x. 5 h cox h 5 £ v ^ o =firi- 

-ismxte? *x*>* a«f3Sffl^^tt^>7 

j&tc 4 5 ^ y --y^^TO^^^t^Ubfio 

»**7ffi«o«Wtt. ±IEff*«6<D»^^^v>T. 
#Sa* J: 0, ^y — 

j: o t£os^s§i*) <omat*t tc l t 



mmm^x D^tsr y--^#*m*£ 

Hi:a«)5Ci4<l«4t5i: tfcfc:, *ofiH x Sfti 

±35@WSrajB8i-5fcfe, *Ho»*9 1 0 !£«W3&9! 
f4, Jbf5S#*9<D«/£k:*5^-c, &«ys:aa-ett:, « 

asffl^^SrSrt?*lftrttc*Ai-5 i v^ 5 

l lSB*6o«^tt s ±S5»3ft>S 9 Xtt 1 O^flfcSfciS^ 

tf}£mf$.i-z>-/z#>, &m<Dm&T% 1 215*0*^^. ± 

±fE»*qri 2 co«/£id^-tv ^ y-^> 
ffrtE^ y — -y^^TOfo^t^^^ao^> 

[#«*IjE3] 

MBlE*t«JSg*] 0 0 2 0 

[0020] ^^3|A^4it m©:m^^^^SJC^ 

*l^«A"C*aj: 5, ttftO^»A5R-4 1, 42. 
4 3, 4 4^e>«j«$^rv^5o *^o^f^WA*4 

1, 4 2, 4 3, 4 4 14, jS£©#**lRSLfc;tf** 
^ 4 1 1, 4 2 1, 4 3 1, 4 4 U, ^7^y^4 
1 1, 4 2 1, 4 3 1, 4 4 1 (djia$^- 
5SE1 : 4 1 2, 4 2 2, 4 3 2. 4 4 2 ^, SS 1 ^ 4 1 

2, 4 2 2, 4 3 2. 4 4 2 Jt^Rlt ^^^1 = # 
^/W4 13, 423, 433. 4 4 3, "777n 
^ayhn-74 1 4, 4 2 4. 4 3 4, 4 4 4iOT 



7©^*A*4 1iSrf^ -tote. ^7Xt^co 
^vVTtfXiDtfxm^* 4*«r«;t-CV^, 

[*giE2t&JSg£] 0 0 2 1 
[*&jEj*1^] 

[0 0 2 1] ^^^^^(^^JtroVNTtfe^i-Si, m 

^ y— =^^t br=7y{ka»s:aiA+5J:5« 

»Btf^fiKffl^O^*A*4 
HT#ASttSJ:5Jc«oT*5l9. &mitx<o#xmx 

3£<ffi;t"C^5 0 Cfee,(©^*A»4 1, 4 2, 
4 3, 4 40ffiff4 1Z, 4 2 2, 4 3 2, 4 4 211 
RlSSS 1 KlSSK $ tbfc^SBW 4 0 K&jffi 3 tl/O^ 5. 

[*tjE#»lB*.] 0 0 40 
[*IjE**] 

[0 0 4 0] pj. H3JfcWH4^i-|eRtt, 

<Dm*zn$i'i-z>o ^tiz^&'Tzb. ±iEB4ojie* 

[¥«#uE6] 

[«IE2t&JlB£] 0 0 4 1 

mmxm] mil 

[ffijEftS] 

[004 1] — B 5 H ±IS«tofflJflteiitroKj£gF 
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EM(Scanning Electron Micr 
o s c o p e , *3E3!flrF-«»«) ^«*Ufcje*Oia 

ten j^4 9©B#Masjto&»!9 % H2tc^U7i:J:9>i3^ 

[^SttTE 7 ] 
[MlE2*&#£u&] WiW» 
(4HjE^*3KB«] 0 0 4 3 

[0 0 4 3] K±<©#«5^e>, *|S«WcfeltS«fll3I 

« <kt* itfix) 1 7 

*<^&*4i-;i fcas-e**. c<o£5£*fc^«xas£/& 
] 

[*E*t*«@*] 0 0 5 2 

[0052] mmo^sisrisnminxiiz.. sis 

^O±fESA^^^-S:0 ? ^«l:<0^f^o^r 

ALTi3<w&#ffig-e*>5. :tif>o; ££3;£tf>-C 
«a*J:l9 1**< ur*5< iv^5-t^45o 

«ftogiIlEtt^^*A^« 4 ^HJt f>^fc^^ 7 n — a 
yha-74 1 4, 4 2 4, 4 3 4, 4 4 4 ^^oTfT 



18) ftM¥8 -2 4 1 8 6 5 



1*BH*jE9] 

[»E»*3BS*] 0 0 6 0 
[0 0 6 0] 



DjS«Xtt»**l 1 <O^TCD^i7 y — = 
XvCVDgfXfiSMl 2 3gb<t±l 30^0^ 

y-=.^^a«iafrte^j:^tf, ±e»**i, 2, 3 

£*ttf. _LK»#gt 5 < »i 6 Xttff 12^L< 
5 r i J: 5 Bg«Sr**StcB35 5 e 



(SQint.ci. 6 sautes- /trtS3i#* f i im&Mtm 

H0 1L 21/31 H0 1L 21/31 C 

//H0 1L 21/3065 21/302 N 



